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Low-level radiation is common in the 
natural world-a fact of life that no one can 
completely avoid. Much of this natural 
background radiation is produced by radioac- 
tive isotopes in rock, soil, or their derivatives 
such as concrete, brick, and cinder block. 
Another source of background radiation is 
cosmic rays, which strike the Earth from 
outer space. Naturally occurring radioactive 
isotopes, such as carbon-14 in the atmosphere 
and potassium40 in soil, are absorbed by 
plants, then passed on to animals through 
the food chain to become internal sources of 
radiation. 

Background radiation has generally been 
considered an insignificant health hazard 
because the level of exposure due to most 
natural sources is small. In the past few years, 

however, it has become apparent that radon 
gas, a radioactive decay product of uranium, 
is present in virtually all homes and buildings, 
and in some cases, in hazardous concentra- 
tions. Radon gas gradually seeps from soil, 
fractured rock, and building materials 
derived from them. Because it is chemically 
inert and forms no natural chemical com- 
pounds, radon can travel through permeable 
materials without adhering to them. Radon- 
222 has a half-life of 3.8 days and decays to 
radioactive daughter products that readily 
form chemical bonds. Homes can be effective 
traps for radon gas derived from underlying 
rock and soil, especially when these materials 
are permeable and contain higher than 
normal concentrations of uranium. 

Radiation exposure to human lung tissue 
results from inhalation of radioactive radon- 
decay products that adhere to lung tissue or 
to airborne particles that become trapped in 
the lungs. Due to inhalation of these products, 
the lungs of most people receive more 
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Figure 1. Decay path of uranium238 to stable lead-206. Each box represents an isotopeproduced in the uranium- 
238 decay series. Atomic number plotted on vertical axis corresponds to number of protons in nucleus; neutron 
number plotted on horizontal axis corresponds to number of neutrons in nucleus. isotope number in each box is 
sum of atomic number (proton number) and neutron number. Arrowspointing down-toleft represent alpha decays; 
arrowspointing upto-left indicate beta decays. Heavy solid arrows are the two alpha decays that by far cause the 
greatest damage to lung tissue due to inhalation o f  airborne radon-decay products. Dashed arrows are decay paths 
followed by a small fraction of decays (less than 1 percent). Modified from Faure (1977). 

radiation than any other body organ (NCRP, 
1984b). High radon levels in underground 
mines are a known cause of lung cancer in 
miners (NCRP, 1984a). Based on recent 
findings of higher-than-expected indoor- 
radon levels, the U.S. Environmental Protec- 
tion Agency estimates that 5,000 to 20,000 
people in the United States die of lung cancer 
each year due to inhalation of radioactive 
radon-decay products, compared to an 
estimated 85,000 deaths per year due to 
smoking (EPA, 1986). 

Radon is considered to be a geologic 
hazard because it originates from geologic 
materials and because the amount of uranium 
in underlying rock and soil is a major factor 
influencing indoor-radon concentrations. 
Knowledge of the distribution and nature of 
"uranium-rich rocks is helpful in locating 
areas where radon is a possible health 
hazard. The term "uranium-rich," as used in 
this article, refers to rocks that contain more 
than 10 parts-per-million (ppm) uranium, or 
about three times the crustal average for 
granitic rocks. In contrast, uranium ore 
contains more than 1,000 ppm uranium. 
Uranium-rich rocks are present at numerous 
localities in Arizona. Based on indoor-radon- 
concentration studies from other States that 
contain large areas of uranium-rich rock, a 
small percentage of Arizona homes can be 
expected to have radon levels high enough to 
be considered hazardous. 

Radiation: What Is It? 

Each of the 103 known chemical elements 
consists of several isotopes. Each isotope of 
a particular element has the same number of 
protons, but different numbers of neutrons, 
and thus, different atomic weights. Some of 
these isotopes are radioactive. Carbon-14, 
for example, is a radioactive isotope of 












